
: j»>l»-LI oJJ-lik CH* 

pi ji^iLijJI jxlc 



^U|Lm (Jj A4AA 

t^^ii 4 ojLcuj¥I ^jixll ^JlxJI 



2>-?^ ^-Lc i JJ (U 030^} 1*4 tu ^ * A_AaaA iJl 6 J 4 JJ < l_tu aCl l 

jLolcVLjj A-oLc. Sj ^aA> ^jlxJI £-JjL1j ^jl AJS Me Llj ((^j J_Lk 

A_]^_4j l .^C. CjLc^uj^oJI l-j i i ^r% t ^ ^ 1*11 ^ *0 ^ jAxj l 0 Q ^ 1c. 1 t ^ 

c-JaJI t*\ \ l l) ^j-Lc L^-*! ^1*JI > ^jLuj ^jjJLk ^1 

^j| A x>j 1 1*1 L^o^lC. ^4 ^-Aj (...^ llj oL-o-ujitaJlj j^k m II 



,. VftIx j Jil l t^U I Li Jj-Lj LlaxSJ I CjVLLo ^jfi 

(j -6 Lfj-s L3 c> Luuj La a ] I ^1 (^J-j-Aj (jLS < 1 . 4-4 jL**i Lo^ &j~v iu 11 oVLLo 

^La , „u - U t (J-iL-u aJ> V <...^\\ 11 u Lu*ak^ <a^x^jI^JL£[ ljjL^ 

j ^L i-a j-iuLxll (jjiJI ^-o jjJajj jkUj Loj^s I j_> ^^o^LujVI ^jiudl 



2h^ o- 21 ^ j*ac- «A.i4i SI II SL^Jl jJjlJJ 2jj „ i.l.^ 2h?l Va ^ ^ — 1 

237— <2006 (^Lo <173 jjj*ji <^^^1^ 4_ijLLajVi ^ ^.lx 1 1 ^jLsJi j^jlaJI ^-o 2?j 3 *ii i * 

.227 

w> A \ t s*t LjjJ I CjUq^ ioli t 3^^- j-i-al_lxjl ) <jLk=k J-ft.-kl JLLJI 3^4*** 0 jlkjt — 2 
jJUj oLu^UjJI ^jjLj j***’ ^LlJ! ^Lll ( jaj Lo jj Xl l 

.8 L> ^> <1993 3^j-?^/a^* j j^ ^jjIj 3^ 3jVi 3^-^ 

I <(Aaj j\-%H (^lJjLj) ^-ujjj! AjuLx) oLl^sLijJI jl-XLul <jLi^ iAA I jLl-uiVI 2)^ 

ojLj aa-oL^. ^J| I aJLujj L^jLuj J-Sj (^jjJLILi a_u^>LjjJI 

Mathematiques et mathematiciens du Maghreb: ^1 ^ c^: 1990 Alu, (Nantes) 
medieval (IXe-XVIe siecles) contribution a l’etude des a ctivites scientifiques 

.(de Foccident musulman. (850 p 

A-*_oLa* L^-Jj_u<_j oLujijJ A_fiLua[ A fl l"i % a ^_i-aL^<sj Cjj. Uj> 3^ * ^-A j 

Une histoire de la : j i*_> LLi^ 2001 a!^ jj-ali a 1<^ dJj jju 3-^ljj ‘^jj I 



•.. .i.-v.. » , > {s-vijiAife'. l e , *r > «»S ii'^' .'■■:■■«•' ■• ■ .••••••'.• % - •• 



ijjjjJI 1x2 J\ cj^c- ( _ y jJI A-y-iLjjJI LjjJI (j->l jjj-> £-* oJ-^- u-d j 11 ^ 

(1 jjkki jj_H U-=»J* <_yH t> 

4 ^ 5 L^JI ^ 1 J < 3 ^ ja-JI <>1 U-a : 6 i > U3 '-*- 0 u - J^J 

Uj^k: j jkJLi oj-^ cH 1 f O' ^ ^ -csJ^ ^ 

a_oL*1aI {jaux £j-L-> ^Lotlj Lf^>Mcl ^1 SjLiVlj a>^t oLdoJI il* 



.science arabe. Entretiens avec Jean Rasmorduc. ed. du Seuil, mai 2001 
, l _ y illGJI liiJI 6*' oLkJj ^> j SLia. : ,jl ^ULI (j-oLaJI o^LJI a_l*ju LlLS L>lilj 
^jlsA jU j ,29 oLoljjj aIkoL u daLi^JLj ajjLouVI ^^lxJlj i_JjVI ajJI oljjiLa 

Lull jJjl SJuilj J^jjjkll ^ jA-k Id £-a Sjjiilall Jji. Lldl jj-il <_>-o^aJ O* JJjxJI kjLiUI 

^j| <Laa. (2 (200—193 ^jlil! jjJj-a o-)^ LiJ* 0* 1 a-“\P (1 : LaAjLuJ alaa. A^a-jj 

^ J^5 _>5 . a... j_( oa.LJI Ajiia. jjl (jLsjJI laaa. k_Ail ^ M l Vi .aaJI kls <1 h^ LlaII 

(iUj^ ajll ji ,^11 jljJI (_iiSfl Ajljjt ^yilLo J* Ajjlio ^ jk aj^j L-“J .201—205 
1/2 /3 j5« Vail AjjjaJI CiLj aa LjjJI jjjLU J_$Vl ^aJLxJI ^aiUJI ^Ja AjljLLa ^a 

Quelques aspects : ijl aJLLo ^ ,1988 k_aUl jIjj 1986 ^uuuj 

de l’algebre dans la tradition mathematique arabe de l’occident musulman, 

,p. 101-123 

t . 1 ~< ( i^aLi. kJ jjJLall I i 1 ' 1 'lH jJj a.j ^ J-aa.1 <_>oLjjJI jjI <^>01 k_jL$-L >* Oj“ ';k .JI ad - 3 

, . 2 a li. J U \ I .. . 1 ...-> I I JLatl (jCij-S. l~i a jLlud AjJ (JkkSt-ij kjLlJJI ^jLa. 

;_■■■■-. ^jlJI 2uu>LJI oljjila (^^i^l^all U-ill (IrtV (j CkJ^I'0 1 kjLiU A Aiaiail 
Enseignement et recherche : jLia. j^a.1 dJj^ >k>lj t> 17 <1969 

mathematiques dans le Maghreb des XIII— XIV siecles (etude partielle), Un — 
versite de Paris-sud. Departement de Mathematique, publications mathem - 

tiques d’Orsay n° 81-02 

Oaa.1 ^oLiiJI ^>1 Jl (_»Lj-^ laiLcl jjS jJI jO^JI ^ jLia. A^ji; Lai j-4 fLljJI ^1-4 

.1412 a '(,.. ^ jiiL; oLaj SjjkLLiLj (52 ji) 1355 Aj^u jJj ^-L. ^ (jjJi jL&£. ^ 1 ^ 

^ I (juLiaJI Jjl kjLfii Oaa-o A.i a .u a j G^Lall jJ cAv all ^,141 ,_^o) 

756 AlkM a jJkUJL; Jj)) : Ail Ait J>Lj filjJI k>* Jjk (2rt (^jJI jtac (jj 

LoJLc. AiiJI ^ LoLol (LiisJlj ^jjiE ioa ^jiall iuj ^ ^ 135 = _* 
jjUJI Oat >lL, Lai 17—18 ^ JaLJI jJaaaJI ,<(...^>11-; k-S jLj ^.Lukklj ^(>11-; 
^Lfll o^l 6> J[ V 1 ^ 1 t^ 1 2001 Ai~ Aj ^iJI ^ 

'»-k . x^.\ (iiiii A^uaij (1396-1482) ^uji ^ll^ji ^ ^vi ii» djiLia 

_. ' ~<l l jiajl f 'a^ I Jaa. a; Itva ji.VI A_axolj 1396 Aiao ^yj^Lall A jS4llj (...j^lt (j-i 

Las ^ill aiA k-.-r lj ,15-23 ,AtLikH jL Ljai jl i; jJ k-il^aJI v_.LoaJ SjJLi j^liall 

.(jjaiaill) J-ajJI I JJk (^-o iai ^'Cil -a (^ill a l l jlLV 




f- 

^jajLujVI 1 , 1 a ^-ic ^kJLi < kil l ^_uL=JI <^jI^-qjlJI ^lc <. mI ^a . < 

c^l uj^ LhW (5 J * f LoIaVI Lu ^1 dJli Jt LlLS j < 5 fixll dJ j J^jj 
^ <— >LaL4-«j V I ^jc^ cl^ a_a£UI ^j_1c aJLxlLu ^ * C j * A 

i I Ljjioj Laic V I I j-A j-iliAJ^ < <j 1^-axJ I ^lc^ < £-Jj I aJc 1 * A ! A_dc AjLj 1 I 

Ji* dJj ^ aJ1a ^-jjLlI! ^!xj ajlsMc ^ dJij <-uAj dijJI 2jf ^lcj 

. ^ J ) 1 * J 1 jjLou ^1 A j 141 i I Li 3L \ a!1 j 

Laj^iC oLu^LjJI <^>C aJ^jL La jic ci ^jJI JaxJI 11a ^ Jj l aJLy j 

.La^J ^jic ^llu C*( jLjlIcV Au^Lo. & j j < ^ ) AjJJjJI ^ jl*JI L>Cj 

^ aJjIuIa o-»L£ Lr lll ia JL aJI ^ jjdxJI ^1 Jl A-jloJI J jil J LJ *u V j 

cjj 1 ^\ JLlI oLL Ja ^ l l L Jc L ^- a J A*^ .uIaj ^1 L^V <luoJSL> ^ a^jj*JI 
u* f M >*3 Ji L4JC W^^ri uJ ^ <1>4 JtJI o L^-iillJ l 

^ ^ ^ ^ J ^ aJ I ( LJ ! J Vlj ( ^jixJ jj^liJ I ' ** 1 ^ 1 6j J La ] I AajauJ I Ao <j 0^1 I 3 fl~v S\ 

' U^ Lj JaJLa 3^ a I I L yex 111 Ouaij -k^V i( j jljiJI JaC jLiw VI <2005 

oij-uli Js ^UaIa Lijl£ c ^iiiii 1858 a jiJij <1857 a_ljjjJI 

JSj .^jiilll JILa 3jjJo <>, VI a^jlLJI uijju ^1 ^^ill j JMa.)) : Ajl 
Alw £jjjJl±i A_oj J VI A_x_JtaH Aj_ul l j , a A ? <J-o) JJU Laj_fl Cul ^^iJI A-JI jI a .I 1 .".l j fc/J I 

^cij <1893/1311 SjjfcUJLj a_jj^jVi AjLxk-Ji SjJujj <1886j 1879 
^ uj-£-»^i (1960 1957 a \ «, < ^sij j^i^ji jlac ^jiujj <1956 ai ojjjlu 

.(( Jo j-v Ia QjJ La f-% Laj| jl ^JOJ jil Jl 1 -ijLa (^ 0^1 AjLcLj < JLiJI 

L^-fiaia^j A-AjjLaJI jSu j l i a Lfl ^Ucu 1 ^JLl I oLL j)U-% aII a -V ^ .y i.i q ^jljUl 

— p ** 

oLcj a^a aj^Lj ^1 <dJa $ ^a Lfolc oalcl ^^iJI j <LlLui 1 

^1 LaI^aI ^Ij uj Lh*l W-? ^ j ^ jVI <S ^L1 a j 

^ A i Sj-aL5JI a \u*\ ^ L^-> Ijj c5 _lJ 1 cj\ ^ aIHI I \j jiJI ^LkUl 

o Li Si 1 I I 0 ^4 LT^ A.U w^ILal I aJjxjH LaI (—i iajiaAyAj L j^La. ^ ^ j | j 7 t| ) I 

docl ^llSJI JjUl a a-kl l ^i)) : J^Sj 3 jl jUI Jx ^ J^iLu A-0L4JI 

^1 1 1385 (_>-0 ^ I < A A w 6^-iuC ^ vA^ 1 ^ ^ J I AuJ I * Q 1 1 a J A * ~ ^ I J VS ^ (( A < Q 1 1 1 ~ 



J^axJI 233 j Jx^XaJI ^jaiLwj ^j-i J AZ±A ^ia->l — 5 

.45 4 i i <237 A_uii) jAiAbiftii “ 6 

.LXXVI (_>a lo JCa < (£ J I JxuJ I fiLJI 1 iC. ' ^laj l — 7 



© 




JJ£, 1 C A ~v j < t> A.^Vl l j^l A_LuAj ^j^Vl H /V^ jlj SjliJI aIA ^>[» ,1396 

A_La£L ^J^lll Jtij j <jd»>VI 0 A* t i l A_cl_L^a OwU^lj <J j)"^ l 

^ 11a J£ i* ^LaVI ^1 olitkVIj oMjjaIJI oLLaj 

(LXXIII ^y* <Luuij) «A_ijjS JUijVI (l- 0 ,j ^1o1a] I 

f, * 9 + 

dllillj JjVI • JjjlaaJI (j-a o-U-L oLflLkVI^ o' a> \ W ti l <jl (g jH*JI isy.3 

j_v \q~ aA>La <l ^j jLloJI J^-flJl j_A IIaLa ' \ ^ 4 } La (ji Lajj ^^jLuJIj 

aja.Lla1I a-Lxj-aII Lot .(LXXIV ^y A^kj) ajLaII 209 a t <^ \ > jlj Is ^jIjUI 

(( a_j Li j I Hj [» !_$ J-k !■* I La I o j-*-i , V I < O-Sjx. jifl 

i_=JjJ! ^y> A-jI^-lC. (...) A flU O ^L AXJ )) (_£jlj£JI (^\j ^ L$->l Vl(LXXV y* A_ujJl>) 
^.Lc. ^ l iJ I 4 _L*.^a1I 6 1a ij jk* (jjl jkLi VI <a-a^_a S^aUs SjLlVI 
ojLcI l5 HI ol jLVll ij-i dUl L*_ijj ,(a-s.1^J) L yLi ,<Luiij) ^^>^1111 k»LaJI 

Q,.uAc.l ^^jJI dll Lol ,<_ijUlII j VI jnl% ^ftll die. O-Lflj yjjyi\ l^-o O J.a Ic . 1 jl 
l^^Vl i^il^jkl uA-^kl oii Quatremere yyy\j£ ^ ^ o-^ 1 

A_iO Ajjx^3 )) flLxJ <£ J J± aS ' \ L .i ^j-allj <JjVl IjJ (ij-ii^Vlj ^LkujjlAll) 

jljUl dljjA^j La£ <i kuMJj Ajl VI IajIaJI k-JL Lf-j j-a ^^lll J^lj-all A-LliLo 
2 t \ a \ 1 1 JajjUl ^ If jJs ^ ^Jj (...) A_C jILaII ia Vl Vl_J ^a11j_La ^jLjj wil l OjL$ 

aJlIJI <Hi 6 VI < ji jIj ^jS3 LaI Lxxjj .(LXXVI j ju-^-aJI ^jxIj) .«LojMJI 

olj ^kll l l j ^ Q ^jl ^jljiJI JjL^ Aj-ul , Lo jlail aIaLS 6 J-UJ_» ,A_i_j^xJI 

*"j i VI Aoik. a_*^sLs. a^oLc a^jjucu a -a. 1 I ^-ic o ^>4-L ^5-2-11 o' a il l^ 
pi J-L^A A^a-aii. (^jik.1 Aj-d A-aJj oIjIa AJ^Lj O^L^. ^aJI SjIa-JI 
2 i-v jA.n J^LUI ^all (^jdi.1 A^k. 1-Aj < a_j jL*Jl a % \L1 1 Cy 

.(LXXI i A imi n) .((1 a j5a,II jJ A_JjVl 

v q 4 a _\ & a 1 1 ^j-a ^jjujLxJI ( U I ^jl) (J-t^-flJI ^1 j-A o'-1oA-aJI a d-A i^y Laa^ j La 

■v lc j^'t ^ lc JLaJI 4 *^iLj oL^jIajJI a 1a qih^ ^Ij .La La o' ^ i > a xl c o lj-L 

^yjLJI J c H j-Aj (124 ^j-Lc IjLjuj 22) ^tiA^ll LajjIj a_J[ oLu-£>I ala <jjxJI 

.oL*-aLJI cJll o l a iaoAjJ I 6 1a ^ y V^ <(_g jl Jxu-l l oLa-uxlSj 19 S^ls 

jjjJI ^-ajuuaII ^jLJI JjuaLaJI (j-A ^ua-flJI 11 a oJU© ^^-2-1 1 o ' ^ j Vx i I I a 1a ^j[ 
j^IIdLaIajj VI ^.A.taj Laj_A o' ^fcjVn 0^2 V LlaV (l-jLujjxJI ^ic. ^^a ji^ i ^l Lj CjjSy 
jivf A J Ajii cJL-il Ijdlik 1-4 1 ll JaikMjj oV-oLxaII yLaik ^ Vj 

A_ajI jlc A±>ULa1Ij jjLaJ l jjLt ^j-k pLajI 1 -a AjlL La ' 4 \ $ JJ-Ht A_LLLa1Ij j-^JI 
oV-aL*-a)I ^1 3^> 1ia1 I J-aI 1 -a ^JL*-jJI a_ajI \ il UaL dij» : IjJuaII J-aI 



o 




VLacI l ^ K L$J ' I ^ j * I j j ^Ll^I ajLuJI a 3a <>^i ji 

a_$jj L- iL*-«ai jis ^j-<kjijiJi ^ lc Lot .(81 3 ^7 ^ a a!i| (( Aj-uijjuk jj-i a! ^j_j 4qm j 

^JaJ! I3& aa. Vjl AiL^VI 6 3 a j^I (Ijii^ 24 jU<J 8) Lij^aj cJill 

L^j A-33II ^j£. A_^s ^ K > ^311 ^jAijLuJI I J^JLlI a»ls i> AJ j^. ^-a,j 

^ UJ-^ u4 L > a Vm £-&1o >Aj o^L>^ d)- 0 

: ^i£. A^>aX (j-° ^jVmH aJLL ^ jJI 

0-3jljJlJI ^ <Ai ,fl 19 (jAjjLwJI I I Ajltl (£ jJI XaJI J-Aj I* II I3A (1 

.dlLU t-iLu^-oJI ^-Aj 

d)^?j * (^-Aj a_i£JLJ1 S-cjj^o ^Ja II I c*iLu ^j-iJI uiJIjlJI (2 

6 j^a£ $-V^-A C J l J IjJ (^1 LULA .AjlLlIjJIj A t Qj -v 1 1 j A t ♦ Q 1 £yJ I \ . t A l ^ty jl 

(■ j> 

jjI ^Lul^JIj a Si I I £^311 ^LlojLj ^jJ SxaL3 a^jl<-o)) LgJtl V| a j 



AjJjjUl ot J<rf“> LljJl £C_JjLj (jiulj i^Juuj (JLaX.1 ((^j-UxaJI J_a1» qLiiJsLjj J\ AjxajJLi jJajl - 8 

<1 j3t f jixJI <JLul1xu t A_jj^aJ! 6-I^jJI A <oLux^Jlj ^JaJI £j±a 

Cfljjiu 'i A jjjJI j3ix ^LLlt jjiJI Axujj^Jlj jaaJI < 1989 1 JL 

<(jljA_Axu ^3L u <1998 < 1 Jo S JJ£ A_Li^9lJt ^^JaJ I jwljjLj A-Lq I mj / 4\1 j ^ II £ J1 CjLujIjJ 

f A- jjjaJI ^JfcV AjjLLo <Lu<ljJ <^JjAJ) ^kJUUI ^laJl jkJ^ ^JjLi 

<^LUI ^>aJl <A-uoUk f L*JI j^=JI ^ aJLo£.I aJ^Iaj ^lf_i < JjVl 

cuj^JI ‘(^jjlj^Jlj J-»L^ jjI) AijLixJt ^a. (j-o L_JI ^Ij j-u ^1 j^=k 

aj^iaji ax^u^ji jLaxi dJj ji .1986/1406 <1 L <15 ^sijiJi u«AuJi 

o^-jj < fll^_£ul Ca^> Cj i ^ ~ ' I 

(J^oLuiJI Jj^Jl jiolj (£ JLa£,I A 1.U ill tAiiji II 6 oLluIjJ oljjwl# 

CjI \ a <A-iAui lA O^-ujIjJ ^^ixJt ^c_JjLj ^4 c->Ll^ 3 A i i I I jJI 

.[164-143] <2005 C LL ^5 <5l^i ^ 
A-Aij^» ^ AjjL&l^ 5 jli 59 Jl 3 jalifc. 3 -} I A^jAa 3-0 ^ jLJI J^aiJI ^jl jiJI ^ 9 
A-ajL^j A_4jXaJI 0 ^.l~r> 6^i.VI d^LflJI altj 59 ^ jL*JI J^.kJI Jl 1 ^ jLuJI J^AI I 3 ^ 

(jj-IjC- 6 JAJ ^j-J l— i 3-0 A_S_J IjLuiJ-uj^ 4-jljj V | ^u_iJ 3^^°^^ ^lt A-O-IA L-o 3^ ^ 1 Q J^j^J 

A_j.fi Lo^ aJ jx^s a~^ ^JjlJI ^ ^-o 3 -lxjG a < If l <a1jLxu-o ^L<-aaLluI 3xJI U *\t ... A 

.345 ^ -o <3 ^ <aajAaJI (( 3 > 3 I 1 ixuj-fl 1 \ j r< < djAj 3-0 (JjLuxaJI 3 ^J-» 3 ^^ 1 a^I Ij 

jjju J-S Lljl LjjJiil U£ J*dl li» Jji jjS jJI JjVI ULu: ^ Lui J! 3 LJ ^ 

Ijjft 6 L> Lo A-o-L=J b\ \ sU J dll j 3-0 C>^ % i *Lil5 ^ jjl 13 a j <lj-A (_^ jI j 3JI J-OC Jl 

.^ijlJI Jj3-o Ji J-oJi-H ^ l jij .(JajlJI 




.(13 {jGi 3 ^7 j <oll) Ja3I (J-A^ O- 6 ^ ^ A ^JL*-a1I 

^liJI jLa.Mj Jj.lliy J.>jl (jl VI . J^ilJlj Jjia-aJI ^ A_»^J ^iJI li* i-Sji (3 

JLiolj jj jai l ■ a j i eH 1 1 j aJjULJIj (jill liA ujLi»taJI JLoaI^.1 

(a uLJI JjIjiJI ilSj ,£^jj^JI 4_L3j AjIjaJL; <( ^4 <L J ^ 

.6 ^Jl J^l (jit Jjljidl ^5 <HJI J j . ^Vi j ^l_>all Ja£j» 

ojo=». jit jlXtVL Aii-ki (jit t>kJI IJu JaI Lf-»aij ,^lJI £^i' (4 

|j_A JjjLj (JiJljjj <(((jxo 1> L» Jjl Lfjlj ^isil dJj ^^jl^ill)) 

jjaJI ^it (2>-o (j^ajljill |Vut (^i (^LxaII 6JA ij^ (^-jl ,ki>jjaJI 

I j_A JaLiJjl Jj^UJ Cjf S jUVI aIa ^1 LJ j.ujj .oljiiJI ^ £^0>4J >** 

iu^aJLL aI I pi ^ Vail > aj n j ^Luisl ^uJ j4-fl LLjjj 

6 Lo I j[ \\*i V jij y L ajJ^JI JLoAJuJ ^ J-LiJI (c>^L>^ f^) 

■^. 1 ^ ifln I I Aj&Mx LxiLj A_JI SjLwVI jjj Lo I j-Aj A^aLk J-iLtujj ^LuxiLj 
(2 < l5 J^LujVI (1 a - a '^ l 5^ jja ^ cH> ^ ^jJL° (^1 

&1a c r L LL^V - 10 ^' (5 <oVL»LuJI (4 ,LLLiJlj^JI (3 ^LurJI 



LajiJI t> ^ujLJI J-ftill oljii t> L*H Oj^ ^1 Ax^j (5 jjl U^L^* fk 10 

AjjVtx I 4 J A -Lfaol ojLo A_> j~i^ J Lo A«$A ^J-O A Urh JJ Jxo j-o (19j 12) 

^ ^ ~ i a t\. 2 K h. a!1 (JjLuaaJI (j-o AjjLxaJI j2x < jjxJI ^lc ^1 oLa-^LjjJI ^Jl ja^JL 

UUioJI ajJUoj 3^-j ^ U ja ^ JI ,:u> 

^ Ir LLoo-oJI Axa^JI 1 4- 1^> AjlxoJ)) Lolc 15 l 0 o« «4 fl Oij A-u^Lj^JI V 

JUjVi ^kj ^lxj ^kj L^Lu^JI fJxj LLveJI ^dxj ^UJI 

lr \\,^ j .^.LiLLojjVl ^lx a I.^ViaII a i a U I ^ L^xo ajLuj f-Lj 

^1 J^5-» ^Jx^ f“^xj oXo L l aI I a_jxLl*-aJI jl^ixVl JLoxVl 

JZja jJh lk»lj <0 A^o aJU ({J ^\j^\ {Ax* LU Lkk ^l^ixVIj)) : 

4 ^ ^jjl a *oaL> ^L5 fk Ajl^ jLo dUjii «A_iill ^ oJa. j-o cjLuj^JI ^ *j*> 

.AAx LkaJ I Lol J AjtjkJI Lol 0 JJ^JA II AjIoaJI 6^jJI J- 4 Lul ^LuiJI jJx 

2j XI I l^j \ AjjjVl ^ ^Ul ^k ^ £-0 (>» ^5^ k L#S 

ojLul jS 0-^1 jxl\ J VI iAa*iI j-» {AU ^Jx a^I£ klLu dJ j .LilXJI ^JIja 

L^LJI Loj AiiJI ^>l>il t> k ^>k Jjj j dlLu Lf^L-alikl Ja cjj+IAIj ( vkJ^llL La jljil L^ 

L^J A^aLaJI I (] fJUJj JJU Ij ^ jLuj^JI JXjLuil L-»I^5V (^y UA ) A_ul 4*i -fc.il oL-oVL 

jt-...VI oLi^LjJI ^jLl» c^LJI aJL-^JI ok JiU ( ( A^iU t ^uu J oJI ^jj 

^u.i t jfikJl ^ ^JxJI oLlS c.. j ‘^L^L LhjIJI ^^k *> klj^JI ^jjl 




a _ > LLlI^ Jl ^JaJI ^t*il tj jxJI Jc a -ia-v II ^L<o.ft VI 

i ^ Ij I * J? CjLLJxxa ial£t l ^Jl O J I CjLujI^J <j-A A_j 1^ Lcuj^j -\ 1^ I OjLUjx^La 

^lluj UjI 6 V-cl Ljj^J Jill CjI jLilcVl Jjl ^ AJJ h .L^LUa JjOxj JSVl ^Jx J 

p “ fr 

J® Ij-A ^_1 x pLLaLa pLilax 1 1 1* ~v (£ jJI jLHI jLilcVl Lol <L$_Jx 

ki-a aJJ_xjLJ (j A \ \ LlJ I Cj Luj I j J I A_ll LU ^ jj I O I *U i—» ^ ■ Q 1 1 I J A I j fl a a j> v f 
I ^^*-1 (Sj^* oLuljJI aJla ouLLaJL^ , jjJaJI l ii.^\ ^ Lo 

C 5^1 ^>4^1 A 'X ml I I A Q I \ a \ I L$_LJ <1 aj^aH L ~ 1 lU^L^v a l ^ 1 r 

aLIwj Laxfl LAjj^J J JjLx. ^Lll Aj^jill A^uAJI J| juj^j ^ jjjJ-Lx Jjl Lfl-J ^ 

.S^xi.VI^ aJxujJLaII A-ojiall ^ J I jjjJ I 

CS JQ clh* A-adidl O Vjjxj ^JL J <jj jlx JjI J JXaILi_fl cJUJI jLlxVI Lol 
Laxs aJLu-o ^JL iA_Jj-oiJlj a_lxL> j^a LajJxjj JJUI Jl 

J*-ll ^^LcVI ^aIj La^j Ji-ll JLu±a1I ^aI <jV a_j^_^JI aJ* 1 II JxAj tlAJ j^uj 
a^jsa JjaJ *Lx La jI£ j jxJI Jx J ^^Lx Ai VI j o JuJI ^Mxl ^ La alx 

a_a-a J i * a11 a_ujjja!I t 2^ c L^-LLuj-aj a iflldmuo a_LLLa1I j jaaJ I ^ a jjjJLd 

j Lj^jaI La$ aJLx VJ I ol jjK^II ja.Lj p \\r Lfxi <, qq * ~ II 

A_ujj JlaI I A JlA y ji»vt i Xi^irfc in 11^ A <xj o i t A^ A ~v j ^ AJLL jjx J^jxa La^LajxLj 

j2 ^ 

(^j-ll (^5”^*^ - ^iiji L i.a, I I q^jlLx jLjAuI I^-aJ I LLlII ^ a a t aII a_*^_l^JI 

La^ jl-x L^-jLfi < A, 4 *1 ft a ^jjl ^k-A^^jl Jxa^lj <. kix J A^jXu> l^tAl LiJ ^ ^ k > ^J 

<• ^ p- 

^1 j-jiuj L 4 -) 6 * 6 -«j a_uj joJ I aJU JaL- >a Ldfl 

^ajLixJI ^J,* ^ , ft ll ^ii dlij p*i i La^ cjV^aL3laJI^ u ^\ jUIj aIjU-aIIj jxJ I ji ^jL**iJI 



AajLui_»VI ^jlaJI J ^_jl jVI Axl^ — ‘L^ * A * ^ ■* L * * 11 j-ua 1 ~v * ^xwij , U tm j II j<i*« J ) a V / lf y< 

l> jSu 1 ^^xii oLa. U a a I 1 j *56 ji 49 (j-o 200 1 * 1 u *94 ^5j oi jiLLaj oijo LLoLu uujLi 
(jl Lii Jj Vj *1 aJI ^ l-^l l jy-0 (_j-P*i-» J-ftJI ^OALfiJI (j-0 LILwijJI (j-O 55 A_xJL-4xll_i Jx L^_JI 
Aauj Jj3 ox j_*LuJI {< 5 J jko J-Lc oJUJI jjjiJI frLbl (jA Jjfc ^l£JI ^jl Jl I^XX.1 Jth*\ 

.(44 (^o a < 4* ft\ j. u^aI I) AjjjLxo 1297 j ~ a 696 
.81 19 (^jLluJi jd-iflii <3 ^ d^ts a ii — 2]^ 

j-iU i-iAjAjJI J jjik (jjl ok 6^xj L» JL»VI ol iU» ^11 J jl— 12 

,2004 < t A_tu^xu Lgji.l 1^ A_c l aU 1 1 k Sj Ll.pJ I j I J 4. i ...\ y, 1 1 <jLx|aJ I Jaj I < Lft Lj^X A *1 1 -v 

aJl**j ^ Lij dU)) : JLVI ^xaIjj! j^j sa^a (jx a_U jx ^xf J ^jj jlx j^l JJL 42—47 ^ 

(( Aj Laxui^ (^xjLxa^j ^dxl A_ l *4 4 * * ia1a t 6jJ^o (jl AU I Aaxj 1^ < L> LoXxuj^ (j-Lui-ox^ « ><■■ 

.230 ,73 ,72 ,70 ,65 oU^ii j .47 ^ 

o 








JjVl s ,jl^\ (J-A dJb J 6-* 1 4**^ ^ ^ -19 

SjliVL OjjL^ 4^ 6^ii <y*j < (;/ i ; ii=U: J VL AikiaJlj j^I fl* <> 
Aj Jjj caa-jJ j <1 >a j-a La 6-“ ^j- 1 ^ (^ ^-*4-® C-h-°* L4" ^ caH 

JLoaI 6 aa.j <^fc _. t -; — -1 1 *_S Ij A_>Li£ LlJI dlj Jjj La£ 4-*'-“^' 

1 ’> - ■•■ ^1 (jl jaajj <- i_>ILllL» Ajjjji* J^ jSIaI I (jl lj±^- ^ <i_j' ■“*'■' 

; i ~v\ i i a^L^ ^ dJj J*i Lo£ 1-LJL1J4 jJj j»JUiJI ^ A^jjl <> Jjl 

I j_a> j» : jjsJI ^k. ^ <^1^ *4-J <4^*^ SjAaJI jjjdli. jj-jl .aI «■" *'j 

^LalaJJ J .ujluiaJI ^4* ^ t4-^j ‘4-4-»b *■'>?•' Jji 

JxA . a_.U ~H > Aj jJjJL; V j ^JLxlJI ^k j -kJljj A_ii 

^j^kLull 4>! .(j^ojiLJI 6_>kj .SLaUlj AlftJUl ^L^ ^ ^-4-* clH 1 ^ 

0 a ,U-JI V <JfAl ^Jl ^ <2a±1a j <JjIj 1* jk j-Aj 'O jX* f- a j ~ Lfc 
oQS ^ LlJI ^1 aIjls US a^Lo^JI j^aa! ^ 1 <C.uj 6 1 ^ ^ jJ 

Sjaa-jJI ^y-A 5 6JA .(78 <3 £ lajlaJl) ((.fk' ***b *>*lj oLa^aJI jij 

A_la. j-all ^ ^yj IjVl JaJ^a Aj 3L> clH* 4^ Je^ij c4" ^ f^ 5 t/ 1 " 

^ylJI Ik* ^1 aJ^^a <MsIxaa Lii UaIdUJjVI oiLS ^1 a^ujIII 

, v lu^JI ^ Aa^U dJj La£ 4U fj\-xli\ ^ 4 >JI liA ^Ijj4 0>a3 

A '. J.--A J Vj AA,La^JI (2 )AaI^jJI ^ AjOJj AawjO-oj Lj-JI q! 

Lfc jJUi» 4-JI o ^1 A-ui jjJI JtljU l U . xA la cH 1 

^1 ML> 6 jLiVLj LIaLa .Jjljia b>?^ C^ 1 ’ ^ : 

CjLa^L^JI ^yi oaJ' oVLLs {y> (^illLlaj j^iJI IjA o-ai. OA Lia^ 6^1 (j* 

AjuIJIj AjJLaJI l * * < 2)Llllia!l (^LjLAj ,A_jjuaj La£ i_>LuiaJI J-Aj aI Ai uJI oLj^ O' 0 
Vl^a.1 Li^^j ^Aj .^yA^LajjVI ^ Ajjij La 1 

(j-° LS^ <AxLiu-aJI o>*^ Cy- 4-J^ llA LAj^j Ljjjltl 

LLLLall j Jk> J-a>JI (_jA _jA j-Aj ^I^-LaVI j JUaxluj^l ^A (_yL4 

^ (jl dJj JUal ^ ,Jj^b -LAl^a-a tJjaJ Laj 
0 a.a. j 5 1973 jla (JAOJJAA II jaaA ^1 LIaLa aJ^HJI - 13 «- ^jjaJ! 

2 _■■„•. y, ii ajlaLaJI jLJp ^a jilaJI jd*JI ^ 6jjjl J-aaJ! (> a>JI 11a 

1 ,~a~ < w (LkjjLj Ja~>~ V 4j| (_yjt I _>ila ij i^v a A 1 ;L ^a 1 SlU'ia (93—87) 
jiaa ii 'L j ^jloUl Jflj jjf-? -482 A l^ JL> Sjja.^a 4jj$ 



<jj£ ja j Ajua-lja <_>4ka ^yU J ja- JI ii£. Jaia^ .^LaaJI ,»UiJI .Llaaj ^1 13 

1975 a$LD LoLxJI A jLu^-J I 




oljLxt (j^xj j~i I Ij Aj'mIII j U_> a'.~ II ^ a M~-^ VI 

l K^ * .* eh 0 J^-^l J-A j) l 4 * j V jJI (3 j 5 Vi Uj J AjjaaaII A « tU I I 

Lfifij o^j oaa oLJI^IaII ^ A_LajaJI ^Jl <MLo < l \ a La ^Lajj 

L^^lj V^Id 1 j xAX - ) Lu*lSj ^ OJ^-JJ» ^LiVl ^ j L ^aj >t JI 

a- 3 -* J>^ .((LjJSLoa ^ OJJ^J (I 4L-0) o ^ lU,I <<+>j± a-al ^ 

(Lcu^i) (jAxj ^jJr. L^Laj l^ x -A A ^ ^ OJ^jj)) : ^jljlJI 

A_sLAaJI LuL 5 Ajl \% <(( Lfl-h l Ui^ ^4 L jlj J ^_fi Cjjjijj O-ij-il^jl <-u>yL 

4 a ^ l ? > »jl ** ) Lf-I ^ a_Ll^JI jc_x^j dJJ 1 _LLj uq" V ^jljiJI 

J I AC V I ^^>uj Lo Uiaj < A £_a^Jl ^_A J 3^^ fl.oll /l SjLlC J Jj 

.A JlLLoI Ij <Xi < 41 a) Ij A^lu J.ui ^J |j A m ^ aI Ij Ajlj^JI^ A-L±LJI jlj£.Vt AjlL-^xaII 

^^iJaLjjVl fJe ^ A_LJju ^ JjIju a^AI_» to \ 1 *j 

^ ajLL^Mo ^ 34-ko ^^ikJ j^JI iii dJj£ ^[jsioj Lo j <LLLJI 

A- ^fl^l l ^ j jj Lo ^j-L l . SjUl 13 a Mel j^UI ^LiJiJI oLu^JI uQ£ 

.( c 3J-L^JLII ^yZi J ^O 54 



a_j^.L L -6 jjVI LojIj 34-fl J^VI uL? (^jljiJI ^1 dJj ^ 1> \j 
A-j-oau^JI * Lk , ?!w V 1 ^.la^JI (j^. M<--£SLfl i * t^lkoJ I A_^ 3JI ^_Lc L4JP-I ^.£3 0L0JSJI A_i_^4_j 



1 \ ^ I / ^ I L_> I ^jlill k "v M-j < tj^ r\ \ 11 A, A^ V Cjl^-iuiJ ^-fl Ajl^I^o ^Jl ^ 1 1 aj ^ " I I 

o-^ L^> LfcLLkl o-aIjLJI jl t^i -vA ll Lo j-Lo p.1 oIjLjJI 

■ A JLU \ \ ^ 3 ^ 6 ^ A II 



JIaI^ ^sJI lafj <L^LiJ| S^LaJI L^i ^ I ^1 5 ^i.Vl < U.^ ^ Jl j 
i_JjL*ia]I oialSI fc-iltj j-A LjjJI (Jjl (J*ja_> 5 j|jjJI jJLo (^jl ,2 jI 

Llixu (^1 .ajjjkj La^sj 0 A x J1 \ 4 i ^i.i ^jji ^ La^i A j.^LjJI 

I jlj .(JLa^jJI ^jjla ^ Lis ^yiJoLu^VI J^aJI LlJI ^1 j r LajVI la» 

^1 SjiiJI Lfjl -k^Mj LjLi i_jLu_LI j-Aj j jjlJI *\c a_^IHI Sjiill ^Jl LlLLLjI Lo 
oL^Lj ^LJe a_SM> ^ cjj!^\ I4JV .^LlJI j ^aj JL U ^ <_> ^1 cj^L 

jl£, Sjj^JI Ja\*\ \ I ^jAxJI ^4 } Ij^jJlij ^> ^ ^ ^11 \ IjLkl ji^jl 

^jLxiJt uLL (^lilj jL^JI 3 -A ^LJaJI ^-V^_a ^LuJI j) ^3 ^ ^ ^ I L 
^al Llc LJj Lo^ « j is\ I I jLu^JI)) ^ asaaj L^ jl^aUlj 

IJLa (j-e opk il l ^ Iki l dJlLA ^oj « j \ I I jl < k % II » J^SVI j^^fLLi^ jLk=JJ ^1 
lj_A ^)LL ^ Ll^j A_Lo JjVI jkJI c5 _le ^Mj[ , \a^a j jL^ Oa^. 1 jle ^1 <_jL£JI 








jly.r <u uLL; ejljVI AilS A l~aa y aLilS La LflaJ <>> oVLia Sat <_sLil£VI 

,ji,L*JI aaaJl) ik^ll aa*JI AtLu^a y J-ol£JI <_)Li£ ya JjVl yuJI i_il 
Historia a U a y A_!LLe IjH as lil£ aUa JaSj (203—189 <_>-» 1989 
Decouverte d’un ecrit .Mathematica 14 (1987). pp. 147-158 
, '.-j .mathematique d’alHassar (XII°s) : le livre I du Kamil 

^ «lt ' I H . aJ^Lc. L$J L$J£ A_lLLa a cu a-U I yt ajjj La _ j~' 5 as jlaa. 

alt ' 0 <y ~ jl a_ijjaJL> oVLLJI : y ^JalMJ 

CjA^j yaj^aU yiL»_>JI ^Lf-VI : SJLLaj <a}Ltl Sj^adl aJLLJI Jaa ,U^i*l 

2 X^l l 1 ^LL y <0 yJI alt ysjLa : ^jLl£ y yi> ^aJI a_>y-dl y 

<15 <9) > _« 7 j 1 y<<~' Jlj jxlsJt aaa-^ Al^a ya alat[ AjMj yj <(42—21) 1990 
yJlj AayJI ola^Li^l yajli Jyx yi^l Lh 1 ^Kaiali J\ (17 

,-.ljl i. a. VI j^.L>j AslaJI LI r..\ < A_aS 7 ~' (j ~t oLiaXiuS-ll Aaljj ye Lj^Iiu Liulj^ ^a^<aj 

a 5 L~al l y»y-» yap ka£ Aalt AajyJI oLuasL^JI £-JjL> y 

' a-v a jjkl Mia yaL» jLi^. a a-J (_5jl kdJaJj ^y ^L«VI y oLi^LjjJLj 

< t yiL>j JaLal ,A_^u<jjsJI ^1 Aa^a. j3j j_' s~> ' <LaaJI (jaV ol_a_aJI J-ij 
<i aaxJI <yi»$JI y»l Atla y> JjSfl aa*JI y <...£y(pj oLaJk^aa Jab 

( y ) I ^ ■-** ' aalliJI jaaJI La (j At <(13 10 (jaa) 1991 j-ia <uja 

4 ,fll < A V Lj jI-JlIX dA^l y-Logj Q4A t 1994 ^ylLa aa*JI <( ^a^LuVI <_>y-U 
yV SJ^a. jVl) : (JaLalJI j JalaaJ I aa^aj ^ yiJI olajlaai 

y 0 I Ajaaiy J^aVl oils <jai y>V A-LLiaJy ^taJI jLuaaa .1 oLi£ .y^uaLJI 
^yLlI y JaLiilJI yt oLajlxaU yjj a<aa -a Jl (...LliJI y>V A I il iaJlj y?-ll 

y>l y-aJI yV iJLajyk OSj Jl Vy^a ^Ulj La^la JjVl y^LaVI 

jaLt (^-^Lij Al V jjaJI asllJI Jalj y> yu^JI jat j-aj <_>Sall <_slVI <Jaij 

(...) jat; (^all < las y1)» : jLj^. Alt Jyj jJat cJLill (jj-tll J^Ll Aliau y 

y _ialll Aaaaa. y yU> <y!lu<VI <_.>i-lJ y^LjJI ^ 

Ir JL=^a y ■-•;*< Saaxla ulilta <jl | _ s -lt la^ja ajXaLaa]l oLa. y»J 

y<j aasJI ^j-KJ ^ajLllI y j jja i JI jjit a£jj yjali. y»l aaj allal a1*Jj <«Saa. 

yl 2 a '5a y JLaJI A » j >kj yLUl j A i^al lj .a^ltl l4al[ jLka]l A < a aa JI jaLcasVI 

^aJI ^ yjl jLta. a£^>j ,aUa£ a!iLtl AaJ|jUl<JI 19 ^oaLJI J <^-a -aJt y yall. 

<jll£ £ jia ya yuta.1 ya ajLiltL) AalsaJI ^^lxJI Jaaas y ojail y»l aJI jLil 

y I ya JlLojaJI ya y y>L»lj Ja yj-kll a^=>-<L> yl^J V >taJI y Ja>L£ y I 

y ._. ' "<» ^Jjy-eJI'yi yjl dJa$ J-4 <(17—13 ja .^ ia l l ^kll) Jais 




L>-* (jl J ^*L J ^j-^Ljj j-Aj <_>Ajlji3t ^11. 

jLuJIj ^^LJI LcxA ^A-JIjJLo ^lxJI Q_JjL_J JjJ2k It jj| <U I ^ JXll 

^jJI <j_»lj-aJI A_iilt SULuMJ LJaJI <Lujjjdl 3-° jwilLLo 4JUJI 

14 

i-. \ A I— A AJlX. OJ ^VJ l a JI 4-SJxJ 1 LfJ 4 Q i "v 1 1 djL L l^sLj^JI ^ '■■ a ^ 



jLa^JI » ^IjAxj ^lu^\ Lla ^1 ^1 \ \\\c <jl ,^H j jjlj ^A j 

d jji <<*» It jLaaJI » aJoj )I» o s«-l l«-jj oVLliuVI ^.o jjjaJI jLjI « jj* *a II 

Journal Asiatique ^ F. woepcke *<./«! JJLL, ^ dJj f U L£ 

jxj SjLaJI ^ LkaJI Cantor jjZ>\£ jUIj 1854 <24 jd*JI 

jrjjJI)) Dem klein sattel L^LJVL ^jCjJI ,-.^ 2\... j,. ;j j 
Vorlesungen ubr der Geschichte ^1 ^ ^ dJ j *U «^i^JI 

^ LxuVl lli J ild ^ill 61* J_iaaI J VI der Mathematik, 2ed. 1894-1900 

t-A w >-^->l oLuiljjJ Lilk'i^ duLS LfJ jZ A < j. > I-n. II X J Sai l 6<i^_> ^JjVI 

j' U~x~ u m LH j_a ^ji^LJI Jjl ^ji»JI £ljjLj ^ jlUl ^jI^LiJI ^c, 

(1874) JjVI ^ lk~J jj^JI ll* jilJLLo ^11 M.Steinschneider 
^xuVl lifj a_JI jUuj ^jJI v_jl ~\*sll < /il l ^jljlJI jjjU ^a ilLill ^a <_jL^>Ij 

^“Vl Jjda-ll oLajVI oluoljjj « jUjlllj (jLjjJI » . .1 1< jjAj « jjJU^JI j l .1-vl l" 

* (< J J ^ jLxA^JLi)) ^a. mj ^i- A^rw U ^^5^. F ^ Ll5a ^ 4 ^LLVj <, I t ^ I I 

4j^iii t^.u 1 c> ^LiJ* d^ui Suter oL^>i <lJi u iia^ 

gjLlj T^a (jikjil La jlc 4 Ji£Jj 4_>l J aJI Cj^LJ! IJlA 1" <a^lcl ^_J| jLLLI 

j 1- j ^ j lL LJ I LJ j LaS /j ikliolj l * jj ol_=^l 

^iaJIjJLo j ^ La ji^Lj jLLiLJ ^LUI c-jLiSJI j j^.j 4-jjJsji ^J| 

HPJ >>jj c^LJI Li^i^ ja-*j .1901 j 1900 lL I j j^=> 

‘ J' L^l\j LlLj ^jj oL^ji Hesperis iJ^a jIj^i l-* JJ£: R^naud 



<uLLx dLLL j_o ^ yxUlJ I 3-Lj Li* L L IJuj - 14 

‘ L ^ J-^ LuaaJ I CjL^-=»LjJI ^Jj-S (j- 6 L ji 4,fl\i^j dU jJ j j t j q II t 

lt^ ojj^^h* A \ aJlAI ^LJx 6 I ^ ^ ^La^JI djz^^ j 

< L^ L-i^a Lj | ( — > l jl 1 1 <Ls_j_aJo J J^k j ^ jJ I ^_A I t j-Aj) ^ ^ a al l k _C 1 1 1 

I4J <r >"i^l l <4_ii_S j_A Lj V ^jLa. j_A Lj_S JaJI ^ diljJ ^ jj» : 

L-jIj_jI ^1 L£ <4_*_jjLajj 4-fi-DI 4 _jujLj j I 4L ^jLaaJI U-v L-j L^LJI 

.55 3d L*jJ t J .((^jLtaJl Jri-k. T^o JiZI 4jljjLj^ L^_i a A Soi l U -v 4 a al l AAK 




( f 1513^919)tfjU 6' ‘Jllj A £ J_> A_i-sljX j)j 1 t o l jL* Ai 

jJb^ . <( olHJI >> j jL^JL! ^>Li£ (J.C Obi^j oMlaJI 4 ji s a_jLi^ 

L i < i t 1 1 Ait ^ i -*v 1 1 A Q j 1 1 ^ 1^ A \ < . i * * tj 1 ^X La J A J ‘ ** * 3k jJ I 1 J A <— S I m \ < tj I 

J^LU! ._t i jXuJI (jX uXtliSJI ^M->l J-CL 2 h-aj ji ■ J ■ O ^ I (j f ^ ■LJI £-* 

^jJI ^M-jl jiA*\»A (jl i <^±1 xaI I a_i Luj \ <jjxJ! axI \ t £ * 

6jLjI La j i arXll I j_A A_J J_> A xLja 1 \jlr>JU <«■ iflXH I j-A ^ '± AS *>1 £-* Oj^"* 

* > *• 

■v IxJI £>^Jj Lfj jJ^Lui Aj aJLLo jJJ J^ LULa La^ uu > J^-> O"* 

^ oLu^aL^Jl Lfjl^ix Ja-UujJI J V» 1 1 ^ ^MluVI oji-lLj ^4-L * JI 

^LUI f^ui ^ jx1uj\ ^iJIj aJUJI dh 15 (1956-1901) o^^JI 

SjJLflJI AjjLil La jU^L 1^ l2u J-2*Jl t^jjA-aJI oLia-oLjjJI ^lj^Lj ^-JjLj 1 4 ^ 
^ jJI JaLSJI AjLi^j ^x ox*jj Lpx Ci-ja^JI j a l ^ j ^iJI a_^j jliJI 

<dJ J ^j-a ^X&l-} ^Jj uJj^s-o JJX A_jl jLj^. j^5 (5 xHj <j-?l tsj $> J 

uxjj-aJI Jj) Je>j)lr>\a ^^Ix » Q , u J)rt. O"?^ ^ I 

J^L£JI oQ£ j ^jl ijlsJI I j-A L>^f ^Lj^s (J j aJI ax Hus (jl jlxj 

J Llxu Ml ^ ^ ~ ^ \ 0 ^ ( • - - ) A-J La A_L^L O ^J A i. * 1 ** * A ^ ^ i Jul ^ J I J J-l I <-J • J'"^ MJ 

** * * 

^ ,^ LijJl ol^ill ^^-lx ^-ujI^JI Ax ML | (JxA-S-j A_jl .(jtJ Luj VI l»JA j Lx^b 

<Ajj^JLa Ajj-iLij ^.fl aLjL C* I J LfrtuJU4j Ij I 4 -A 3v - o i a-> I ^j-lJI ol ^xLlI U&t (jjLi 

p p<yp 

^ JaLUI ^Ll^ J^a JjVI jXuJLj aJLJL^JI ^ ^ 3 - I . xTi .j j-*VI ^jL> ^JaxlLj LJ (jfxLa 

* p & m 

6 j-A j^jp .((^Mxl ,>JUJI 1 xiu^JI IxA ^)-ajl j3^ tj \ LaaJL] JJJUI AxLjLlO 

J^a LLi^ ‘ j\. (jl (^J xax a J 1^ j^^J-aJl 1 < i u i ^l l A j A A .) I 

Sjjj-oII j-uoLulJI (J-®J JJA-H AXLIuD J^aLSJI ^ a^ aJI jJbj « J\* < a )I jlxL^JI » 
A a q t jl *v^ ^jb *. 9 t a A \ c LaxU cl> I J l |j uluu^II j 1 « L -v 1 1 ^1 >^11 lj_A A Xutil 

jJialLall JjVl A_uj ^X ipl jL* all 6 J-A < J ^*L ^ ^1 <••-<—> Lluj^J I 

^ya ^Uiill ^ ^ M>l aJLLo J-X*J 5 Me. I Sj-UlC JJX JX 0 I 4 JI j^XaJI j Ji^>al l-~ 15 

J JaAaII I j-A ^1 aI^MaJL jjXiJIj .197 ^J-Cb 177 ^yO j j i ^ a l l 

jjua^ ^)-jl <5^ oL*^J 1 j^ * ^ ^aJI LxjJI {2hL^ i3L^j 0^° 

j^S ((^aJI AjjJqj)) i—ft j)4^“\llj i^ Li aIIj t^49 — 37 ] Jx^Jl ^J| ^jLa jjJI ^yo jl Lj-iJI ^1 

acLluo Jxj^ 1 I» 6 ^ 1 jx 1 Jxj-oj <[7 1 — 51] ^jLil) LlJI ^-il 

Alxlxo ^yJI JLaJl A * j ii^i > A_flLua| <^141 — 133] <C^Xa ^JL^J <^.*^1 j-aJI LljJI <(^ ^a . H 
J_£.\ ^ya JAJ ^tUI jl J A-i^Lk <LuJI ^>j\ c5 ix Cj VL^kI ^yO V 1 ^_A J-lXJ V ^Mjl |. U^ A 

^Liafc, v ^ ^ L * I ^LfciJ^wjJI J a^ a JAJ A-U^Ll^JI LJ! 4 ^! ^JLaX.1 a 1 ! 

^1 Jaa. I ^JjVI JLJI Aj-i_Jcaj iHwi t ^jl ^Jj J 




9 * 

(j-o (J*Li]l J Lj^ m \ .a ^jji^. ^j_jl 6 jSj ^Ul j-A w-)LiSJI Ijjh <jl 

y 9 9 f 

< A_uj_fi_j jL^Jl ^_A uj J^. V I ^ji L5 It V I A_)l_^_> 6 ^Ij-Ll I ^2)-* J-»JaJI <OJLLo 

j jduab 1 1 I j-A ^a L$-oJX} ^JLlI ^.a V I A ^11 ^ ^LaxuI \ tlj 

^-jjIxaII ^ju^LjjJI jjlSl II ' *\UiA Ijj < i j jjlJI ax I Ilo J^L^JI pULS j^Jia 

^ (oj^ tin 1 lo 4 ) J-^ £-»L^ Jl C? J X“ <^lAJI u- 4 

V (jja. (^i (^Ij^^kUlj jj JJ-4 J->lj -uji JjIj fAla <JjL£ jLUI 4-iaj 

9 9 9 9 

jjjjLk ^1 <2)1 Jl_2k]tj c- ufcj j-fl (jl J-oLSHI 

* * 

j^ Axa ^jjl A_t j_»LuV ijLuu 1^ 6j t/^C I— ^ J) ^ Hi <o^g Vj I Jxa I j| V| j-J V 

9 — } 

U 1 ^ ipb?dJI JjLcl^JI <ii£.j ^jlill JJ^*- 4 (IhLj '-*-*-11 tlnb 

p * 

Lo <Jl»Lc. (jIj^-}-aJI <j»a i.wuUk ^_Lc jl ia. Xo^.1 j^JlC ^yQ A ^ V-j I 

9 9 

Ij-Aj A \x \i jl A jl, xi.iu\ J V_l-o j Uif ^jLaJI j jXtLxJI jjjjjJflJI jjJJ 

0 1 jU* a) I 6 j-A ^y& A_i ^ ^.k. t L© . u<u LaJ I ^ Ij^xa] I ^Aa, ^k I ^_A ©1 I < > J_^. V I 

La (j^>5JI *■ a LL c*1axu ^iJI^ <, ,L^JI ^x_j^Lj ^jc. a \ .>^ j 1 -kl 1 s^aa-II ^jl ^-a 

9 9 9 9 

jljOuVl a j Jt |J~ n ~~J LAjljJuLj ^J)'~ oljj j I j-i V 1 »~-v ' >11 ^ya bj Ui» II l 'J Qj 

: iJUJI LUUI 



1 7 

A_S^jLuj-aJl jj ^jjJlJI ujjLaJI . .1 ■■■-«. II Z r 1 > . ^ > I a ^jjl j — 1 

6j 1/lC ^yjl !jA» ill A ^ i «-< * I !^fC. Ij j^l (jj jjl jxUALj^ll £y* Aj^Ui j — 2 



: (jl^jjLJ <J <JLLa y -> J ^ j ~ n I jjfc jl J^l <191 a^Ltl JJ& J-a)l ^Jojl — 16 

Quelques elements nouveaux sur l’activite mathematique arabe dans le 
Maghreb oriental (IX- XIV siecle) 2eme colloque maghrebin sur l’histoire 
des mathematiques arabes. Tunis. 1-3 decembre 1988. in Actes du colloque. 
Tunis. Universite de Tunis I.S.E.F.C. - 1990. p. 96. Repris dans Ahmed 
Djabbar, contribution a l’etude des activites mathematiques dans l’occident 
musulman (IX - XVI siecle) Habilitation a diriger les recherches. Ecole des 
.Hautes Etudes en sciences sociales, Paris 1998, T. 1, p.90 
Jl < jl.” 1 j J A_ajVI ol^L«<VI Ijc. L* — 17 

jj I ~ 1 1 ZJjLa-a Jj ^jlxllL fLii^Vl ^o£. j Lfjk 3 -JjljJI j I A fl ~ J 

4 J C J I', , ^ 1 1 A ,.,.^ _L<J I ^j£- A j J a~ a iuujj^A AiJjl Ju ll jl A^jJlaJI 4 i.j^j _LaJ I JjLA. I— AA 4_cLujaJI 6jLc.(j 
. ^Jl I La^ .combi natoire Jil jjJI . ) I ... ^. J <jj»a^iJI ol-uj a_oLx q! j.^LjjJI oj^i® 

P P 

i 6 ^Lc I Jxul^ JLacI illlj ^ifc J&yj \ IjJb cfUj 

. JaaJI I j-A ^ Jk^lj^Jlj SjL^Vl Lltjj ,^1 jLi^ Ja ^.1 J 




_ £ * 

^yJojJI c-iJjJt ^-A *XjJ6j ‘(yJVI ^4-^J CT^J (jjjJttLi-oll <G JuLujIj 

jLuajJI jJt j jUHJIj jLxxJI Jaa \ "\\^ j$ 1 Jj <JJl£ uj <-^VL» *— *j*-* u c£2JI 

I JJb (JJ* Ujaw j\ la^ a ^ J*j J-* >*JJ J-* ‘ ^ 

ob.nUjJt ^}jLj ^AlLJ I JL&d £-jUj 6^^ 1993 iluj c-jllUl 

itUu-d ^ <>t£Jt jjh ^LJI cjLi^JIj . j ^ ) ChL>^0 J L>-*-? 

6^ j ( 5JI ^Ul Lr ^aL»jJlj . JjVl jiuJI <5j^> (j VI oaw <1* < fJ (s^ J^-ll 

^Ll^LjJI ^IJa oLo^JI <ui ajLiSLj ^ y- f xl* jJ >A Jj jiiw ^1 

JUtxluiLi Sjlill 6 j-A ^ Jal ajSoj ( 5*111 ^.o^ LJI (3 -jI c 5 J[ ilL-lVLi 

A-lujOaII 1 jj l ^_)l JLJI Aim iU j cJUIj <4 \%\ jk JI A-illl JdJ 

J j^vUl j J^klJI j 5_wliJI ^ JL^cl Jl ilL^I ,^LuJLjJI ^ S^UI 

.^6 jJiL ^ ^aJ OVI ^ A-J ^LaI^VI Jj A_SjAa]I Jj^La-o 

LljLs Lo IjIj .LlJI (jjV ^a!-o 1>>V Ll^j <jl II l>f->Ll£ 

& j_JjJI aJLu-JI iI^j ^^i-alLi oli^LjJI p-LJ-c aa . \™ j LlaUs m -j ’KH aJa 

dJl$j < J^k* J jJI A-cll-^ ^ JaLUIj <j \f\~\\.A jLSjjJI^ jLu-ILi Vjla-oj lj' u<\\ \ 

._ A 1<A ftlljj I j-k-eali^ oLwu-aJI JLaXI n ^aa£ J-fl LlJI u-?l Ji ^-oVl 

j i^t* I I vdJ J ^yi t-J j.Xa!I p-l aIc jit A-ta-iJj-0 aJLuxaII ^jl llJ j fV^ la^ a <oL^vll 

^ujOj Ll«Jjl I jlj J^Jlj ol j ^ ^JaJI li^ll - aJL-xaj 

* 20 

^1 ^*.1 j j ^^aJI (5^* ^ lMj ■ 

21 

JjjL LlJ I ^jl JjJ-o cjL^JI ^-i ji « a^lj^JI qj jlk 

jilj <{(^LiJI aJLljjJI J-* Ljj IjaJI ^ylt ^lilui-a j-Aj» • <jj*^ 

d A. t r.i aI I LiSjjl ^JJI |^jJ^> ( > ^-A^j)) ^ 1 * I I (J-AI J-® i ^ c_j I 1 1 JJ J |JjL5-o 



J ji^> A 12 j) jLJJJ jl£ jiJIj jluJI ^>Li^ t> ^ J 3 jLl^ 18 

.149-141 ^ 
.15 JJ£. Ju-oLfJI ^ dJ J Jl L» j-UjI La^— 19 

5ljj^ 3 ol I j-vaiaJ l a_>JJ ajL^. I jj J. j ^»U oLu-aL^JI ^ V aJLmJI JJj- 20 

oL-lj Jl ^ jfio3 L^ .cjU ^L kJlj L^Lulj 6^vJj 

1 * a... I al l ^ \\<H oLiLiS ^ylc jJllJLj aJjuoUI aJa. j I Ja Jaw jJi ^)l \ \\u d tj-iL» aJaIJI 

jkwjl Jl ^ jja!U> Jl ^jJsI j-o L^l j ^j^JI L^ljj ^=wiil fj (ol>ualiwJ!j o^^Jl) 

.JLJI AjLJ-Jaa 

5j >...* JIaIj LU , *"< Lo JJI ^ A-LjJlJ j A JxlJ I Jj-uJJI Jl <i JiVL A_jl ^aw— 21 
jjl JjVl J Ljji. AJLLwjJ jliw (JjLl JjjAaJI c-jLlS J-A AjJ 




I I j_A LjJ^JLa jl^k ‘ Q J * j j .(79 i _ycs 3 d A .a^lt) <((A_oiaJLj 

<yjl 4_aa. J A_xS t— 3 jLu,j tvdJjj ^_A^» : A A. j r^. aII 4_AlaJLJ ^D! (cjl ^1 

* «■ 

£yC L-A^-lc,^ l a ^ \j A l^J i i J-^. JaI^JIj <^jlLo V oLut^JI AJfcj) 

i [+1 Jj L i Aj Luj y I jjw A^A Ua A_jj) la. ^ Jli, ^ [ ' $-\ 3 I jr ^Ua^a I 

A JA 4-aJLlILau ^1 > Lo .(80 (3 £ 4-AjjLdJl) < (( A^iiaLIxu-© esAi 

: J- A 



^-loj J-3 ^ <Ci Vj)U^tl q 1 < *■> aJI Aji£^ (jl ll) t ) J-2k. MJ J-oLSJI J 

* * 

^L£JI jj f A_j I -v f j jLuLaJI JLaXl j \ I \ A_i Ll^ ^jj La_$_ll j> ^_Lc \ IaJ I I 

V (cjl % j nJI <jjsi \ \ 1 \ II <4jkidl <JaL£J)) l-OUI 6 2a (jl jLlIcLj ^LlujVI 

AjC.1 \ tS*\ 11^ A_J ll£J I A j-’k 12 ^yA l II 1 {] t An S J^IxaS ^ ^Lil^ Jj A* t II 1 ^ < A* i 

.Aj^LaJL*^ JjLJI <J-a£. j ^jl JjL^ ^MIU <a_LajjJIj 

A_j J^ajJI ^JlLo jl »^>^kJl I J_) ^2.11 (j£. I^j 1 till ^jI — 2j 

j-^.l^pJI Ij-A I A.-iA-i.ilaJ I AJlLH ^1 ^^aIjjJI 

<4 ^}J[ c-ufc j Lo ^jLa. (^AJI jL^> Ja-v I (JoJLiwi SjiDI 6J-A (J-o ^4-^ L* 

(jlj La£ j-oVI I j-A ^j-o^oiiXuj LuJI ^-il Sj-o^-J ^jl A^ \i a 

— fr 

jjkVl A * v 1 1 ^ a tl 7 ,.ij 7^ ^_a ^ jLLujI |J_Lo ^I^L) ^-Lo ^jAjuJI iAmAj jLx^ clLI j 

(T^c Lj jl t’v .^a lo iA -^.11 ^ ^xau-uLJI I La j^.^ 1 oLjlaJI 

^-Ij-tuJI (J^ L^o OaJLuiJ A_)j-4>jJI 6 JlA L)l (■■■) O 1 i» -S^ALIaJI 6 J-A 

t *»f ' & '*»■'« i^Lxa t^j a VI i_)j.i_ftjl i_y^s , j \ aj S j *’■■<* ^a-o LjiJ 1^ j uiC. ^jljJI 
6-;b Ls^Ual Lao^J* V ^Jj ^jli. 

( 7jj| \\f 6JA JaI> LjJLijilj U //ij V I \.A±S J < J LlJI Jli A 

^jl jjx, j^-ojJI 6ilA LjJa^j (”■) ^5* J ia-aJI J (£ jLu^alLlI^ XujaII JlAjJI 

jAJ^a) ((...^jL^JI A Ij A^jI AoaJl oLkJyJ! ^ 4 ^ Ij Ja^all 

LlJI Ij^jLuj t^ij j_Ll ^1 t^I jjaj ^UaJI I ja (32 

A ^iLftJI A lIa n lj < AJi j-O L mj o 3^°A* o* * j-* {f* 

Ijjk ^ gj S ^ A JLliVI JJ-fJJ >■ Afl^aJI IjuA . .1 ...«. II . <j^LaJI 

" 22 

Sj-o^Lj (2^0 A II jJlC. i_il ULuiVI dUj A AJ ^ J < LjAojLjj Lj^Jaj AJLlVjj 



JjL^.j ^_jjA-a!I j^*ALjj aIiJj ^ jJI A Ai 9 2 )-° A_ajJLsJl ^ iLI (JJLSuj— 22 

CjJ jj ^ “ 1 1 o I J ^ a> a) I aJLLaII J ^Aa j A j If ja^LiJIj 

: JjAj 2 )^ l I jIaj < a_uALjjJI J-ajlIxuI ^yo Jjl ^a a^jj L i L a J I (jm.aLjJI 2 ) Li ^jjj-EuaJI 




1 a i a AiVLc aJ SaLxujJI , it-o Q'j aoa^I A_3l_if I ^1 JjLif A_j 0-> L^ ci^s3 ^ 1 ^ cH^ 

f-Llj SjLcV jL^\ c-jjaJI o* ^ c > \ j < ^ L j j-U ^L*JI L>-* 6 jaj a-L^. 

t s l WK \ ^ ^ L ^ j^s. 1 ^ill a uLUl aJLu^I! j S^jLj^ Jjji-uj o^l c)>«9^ A_uiij_) ^LuxaII I j-a 
aJI ^ - i Li-all Jb A I A i_ll_i u Lxu-aJI Aj L xo A_cu_SLi J 1 “"v Ijl-al ^j-A 

Ajjli_all A_5jLuxall ^jl ^J[ AjLujVL) Sj U i a! I Laj Ij J^ 

AjjjJI Ljj Jxv. V A-oLc. Aj j) t s \ 3 <La j S a ll <jl JLxJlj JjLua-o 

A_jJ^ L-oj dtfll* * aJLuxaII ^jl ^1 Ajj^SJI Aj^jjJI ^J[ A j 1^ al l ^t?J ) $ 

A j-a^li I jili£ jLi^JI ' (j jjhVLjjj AjLa^JI ^_yCi jl dllbljf A ji^ILo oL-ojl*-a 

j5j SAjSjI Tuall £-6 AJLiJUxa ^iliMx i5j A_aLc Ajjjx&j A_jj Li-oll j LiJI 
aJlUI l? 1[ ^j^jJI ^ LlaJI Lo-aj^I ^jL^JI <j-j!j <j-^ lfH 

o-?lj ^-i-o-ujLJI J^jl JL-ojc 1 aJjLlaII jj-a^lJI JLaxI e-fljLlurfl j^VIj <a j* mUI I 

.jL^aJIj 

1 \\ 1 ^\ jJlLj A-^jjixall A_JL$iuVl A ILluVI Jx A_»L^.VI Jjij J-aaJI Ha ^LjLa. ^ 

^J-Lc oKrul ^j-jJI ^Llj-all jlj->l 19 ^yjjLJI JxxxfiJI ^-lx 1 a^aJa^ Ljjalxl 

JLudLsJI ol^iill ^ ^O^JJ *6^! t> ±LX ^ C5^J>° 

JLoci JJaJI jaic ^LxjiJI ^Ijjfc aLAI 5I LaJ ^jAjI^SlII ficj ^^iiLLujVL) 

^Jj-fijl L^-a..<.^ Jjiij ^iLUl J t Li a 'vl l J-? ^ La-iL^-J g-aJ-LJ Jj^l Cj'* > 

A_L ^ ^ llill l i^JyWJJ ^J-jl t, >JLU-^ A A.Ui,.llj} J-Lk ^jj) U bU .^ A.U1 A a J I A_ixisLjJI 

AlcLu-<a jx-i&2i*-J ^jl ^.a^I-jj-IJ j"* Cj V l^dkl sSy^ c)La^.VI t— ilf I Ch*«aJ j^aj\\ 6J-A 

ax^LjjJI LjLaULj ^LaLaVI <jja JLiUMJ a_>Us aJj-^j Li ^^3 <1 o ***** a jt \ iUl l a_*JJLj 

(Viete) ijLx* Vi dJ j ^Ixj ^jJ j A-oLaJI jj-^ljLlI jic. uijijJI ^^jluxo j^JI A_ij j^Jl 

.195 jj-o «ji\, «*iii j ji^aii ‘(((^ 1603 Ai^ 

ifc a_oxaa J»_»Ij.aJI <^*aJI *— i*l La^ fLfii^ t _^iJI aJL**jjJI aai V- 23 
jl JxVlj LxjljxLJI jljxVI :{j *£. ji jljxVI JLixVl Jj-ufl»l A-cLl*-a I j[ AXui ^ iuaj ^1 

2 aj l HI 6 jjh jJjli AijLLfJI 6 Jjlill AixJ j .LixLxua \ alfc 1 5 ^LlJI J JaJI Jj J^ajJ AaxLu-faJI 

\ \r \ \ .>*> \ a If. 1 5 J JX Q t A-o^aJ I 6jaI j Ai^^JLaJ I Ail Lui ^ ^ > J ^ 1 1 I 1— A J I ^i-1 1 A-aj Lil l^j 

^jIxJI J ^ ^LxajliJI t La^ <^_ilxill j (j-il yj .± jj2 ^X L^_ixJjJ v 

, > ^ l f A Ljfl l -v aII <1 ixj dijiii-o jJb Lo jLxxu-iJ ^xj-ajL 5JI P l l ax L LLaLa 

I aJLujj pL^ Laj I^jLLa -ii Cj-i I I k a .MJl ^-o (A-ajli A_j d»fL^ (^iJI 

U^ 1 dLlj J-*-S 1 alia «.AjAJ» AjJLujj Lfijia.1 j^ill Ax^sLjjJI ^Luxal LLi t^xi^JI 

I jl I j±& dulj LJ)) : ^ I I jn* JjL> « AjAJ» AilLwjj fOXfrJ I 

dJ j j-a L^jl I jjJo j <l^_ali=h.l ^1 J^-ojJI IjJAaIixjIj J If - CJ13 J^-oVl 6 j-A J^ljl ^ Ijw^^ 




<U*>Lk LoLojLaI Lj^JI ^LoIaI ^_a ajj~o ^SLII ^ja< A 

UouiJ ££jJI fulfil (j-*l (J^- 6 <^-<-^jilLi ^ a«jj ejLca^JLi ^-axaJ LaS f ^ ia ill ^1 

<j-a jJt j .tuauLaJl (£ jl„\* >11 (jLa jJI <j-»l AiMi La£ <^-»-<iji!Li <J ^j)a^^ILa]l 

9 9 

^1 6*la^-j {ja j^jJI c-ijl La^ jjb j fulfil ^jI <jl (jf- 3 * <j r^c ^LUI (jjill p-LijI 

9 9 

Cu Liu fJj .^jjJa. ^jV I^-i^Ia-o (jL^J j vuf £uljJI (jj-SJI p-loul ^j-a ^-f^ LuJI 

^ fr 

{_yt> a _> i j) ' 1 a. 1 1 x j call AjjjUil L* j' *~ f ' 1 1 iLux^JI oM*L*_dl i_)1 im~v 

L^IUIjl ( 6^-ii^. V I CjI ^ L all VI LAjIj-LuIu £C_ju fJj l ^ u^fc Jj^u fJ qLmj! m II 

* ^ 9 * 9 9 •*9 

i*jL 1£ ^1^ <J^.lj ^y\\.Zj LaJb jLLaviJI^ cjd^Vl ^1 ^l£. 6 J^^-aJI £^Vul J a ^ a ^jul^-S ^1 



A ^ (jalj-s ^_a (jLu^j^JJ j jjUI 4x 1 1^ J^LSJI i i Ll^ <LujJl» ^-a * >. w V I J_al£Jl 

f^J^uJI cu' •% »^> I JjXj oLL> jU \ al I ^j£. ijj -\, j 1 1 Jjj-a 4_^fL)l ^-A all ( ^ii)j 

4_iua Jj u 5 1 Jjj^a V J_S^ tjLLa^JI t > LxJ I JoJ ^_A c_j J-a. V I mil L( LaX 



t A. La .?k. A 1 1 6 j-aj ( j JL Ajl flail aj_A ^j8 ^ <s~\ fll Jj I Culj <1 ^ ImJ Vuj ^jjX& S-uLfi Vj <L^J Sj-u V 

<73 alkali <L ^U4J i 4-UjjUI AJUJI £A >4 A 1 ^ a < Aa^-^Jl Sjaa (oiil Jj a ,...i\^ II t-j^y Lg-la ^J^i^klj 
aJLuj^j i t-v i / (2 hI L) 1 * 1 ^ 'll (j ,^?i .283 .1998 m, j * <^»liji 

(...) tflJLil (jl Culji)) Ajja^tj ^j-Lc l_A^Lal <a JjLa) ,J_> jJI Aal iai I.^.Ijl^ ^aJI j ^^lxJI v. iuaj 



^^jJI S jaoJLS I 4 J L^jja^ j^Lutaj Lja^aX jjja't ^Jfl I 4 J ^aLjjoJLS Jj jJI I j-A CT^ 

.(49 ^ .JjLu jJ^u) J^»l Jl A_*-^vlj ,^-Aj oijXij LfCjjj uji^ 
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cH 1 
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Cj ^LoLxaJI uL«a — 2 
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ii ,s \\ j AjJaJI <_ia.L-aJj £_>£•! C)LL^3 <>> 

( t^-v 1 ->-ll J ''_'» 1 1 

t 

^jLiLo A_j Sa y_, ^.L^AjI j <LjIaj ^j£- LljJI Jjjl A » in i ll_> L»l 

6^ <J{ '-‘^ ‘> to Via) I (jjdis. tjjl cAfl^aj <4Jk uj Jy) kiLk-oj <U 

oLjIdfll j <<jAi3yJI Cfci^- 4 C5^i IS ^ ^ l£ U^ A Sj-&U=> V| Jy ^Lfl <kJj 
lyjLi <£^LI LjjLi ^j-o Jli ^jj Ajja-^U-6j jILmJI kc Lajyj ( ^lJi 

._> ^jlJI ^ kJj <jL£ J-£ ^ <Ly^y-a (JaISLi L* JjuC LaLiAa -kLj V oLjljjJI {JS^ 

jLtl jl ti-oLc Ajj-to-j ^j-jjaJI 4yl[ La L-iiLlujI (jl La[ cs*-*-^ 

j “ 

cjjaJI y l HiaJ I u ^ ^3-6 jjjjJI ^ V 6<ja )">mu aJLsJI 6J-Aj <A_u±iij jL^JI 

.Cj*ay y as CjjLS 

* * 

^^LuVl y jJLaII JJjJI ^jk Ciljjkj A-uiAj uj^k. ^1 SJLu^ LaI 

^jdk ^j-?) (J-6J jj-kll AajjaJI ^jl JaII Jy> A_iiJI Jiu k->^ 

<_JLauJI SjJaJLj jLwI La^ <yjAAll (Jjj & J to C lj£^y J voa> jUij LaIUss 

j v q t , 4i,^fll l jl 4_u-oLiJI £j_jjJI ‘kt ^ jk <j£, 6^-ji *Lyjl A_kaj ^Jj kujjiJI ^ 
I jjJUu (j\£ <L»I ^k o^jl ^^k jL IlJI yj^JI AaL^>j La 

<lLLxjj jjaJk j-iLi kj^LLII <Lil_I^ dLlj jSjj La£ dJj y^Luo 

I y L$ aJ ^jy^LxAll j4aa y L ui a. ja£I o< i^-L- Llk LaS ^Lks -3 j^>3 

.^jL^JI (jjlj ^ j-% aII (^->1 j5j LlJI jyl 6 j-A 




